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Translation of abstract: 

PURPOSE: A system and a method for making image of acoustic characteristic are provided to 
secure a hologram with high accuracy with regard to a moving sound source by measuring a sound 
pressure while shifting a microphone on a hologram surface. 

CONSTITUTION: Two photoelectric sensors (11, 12) measure a direction and a velocity of a sound 
source which moves in a space. A microphone array (13) receives a sound pressure emitted from the 
sound source to generate electric signals indicating the sound pressure. A multiplexer (14) 
multiplexes a plurality of input signals comprising a shifting direction and a shifting velocity of the 
microphone array (13), the electric signals generated from the microphone array (13) and a shifting 
direction and a shifting velocity of the sound source inputted from the photoelectric sensors (11,12). 
A personal computer (15) calculates a sound pressure expected value in a sound field from a 
measured sound pressure value at a hologram surface.(22) outputted from the multiplexer (14). 
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(54) ois^gsj agnas ^gam ggfcggg a^gtgLfe Ai^a a »a 

0| 2«S D^Oia^g^o^ ^« AILHH0II ^§g#01IAH£| ggm ^SSfOj 

^ ^£ m^Zl^M Ol^afe g 21 Oil 01 oH AH £ g^ej- ^^1 6^1 ¥toH, 4^1 MS!0| & 

31 SZI^OIIAH Oieofe g&j]} ^UoPI ¥ 3H°I SS2UPK11. 12)21 . 3Zi^S 0| 

QFO|3^^0iei|0|(13)2J-, 0M3SS0iei|0|(13)2| OlSgJSf £j 0|#^££|- 

DJ0|3SSOiaiO|(13)S¥El ^Elfe £P| EPIiys ^ »a»JPI(11. 12m^¥Ei 2J<*S|i= & 

51 0IS»8 » 0ie^£M UEIUi^ m^m Wi&M3\± HEIBH|A|(14 : multiplexer) as , £P| 

HE|«a!|/H(14)S¥E| a£3gJB(22)0||Ai£| atSSfitXIS ¥EH MS Ui0\\MS\ SSt0||^X| 




wiste oi & gAioiioii mm o\mm&s\ m^n^m m^zton m&mgm a aetata ai^bisi 

WI2Sfe X1I1S0II £AIE! 0|^M^°j ISDii *§6K)j M^ag- S&sfofe Al^gOII SJoH 0|§^ 

ei Alston s^s mmsq m®m&m oummtz ^ohm %m ^ch^h^isi- sch^s^im £ai§i jes 
oiw. 

*ll3£fe JIM £011 £A[£! Oiee^lHI *§oh01 §^§ S^SfSfe Al^gJOil 2JoH OJI^et 

»s»si sboii/hsi oii^eem eais seoi:n, 

fll4£fe ^II1£0|| £A|£! OieM^SI §^3^1 ^§af01 S»«*4S S&^ofe Al^gjOil £JoH Oil^S 
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T\mx\°\ SS0HAH2J OmSBeiEOAIEIB £A|© SESOIDj, 

xii5£*r xmsoii £ai& oieM^si g^zi^e ^o\o\ mm msm g^^b ai^soii hjsh oi^g 

Xil7£{= SI1S0II £A|& OieMUHi e^D^M ^§o r 01 S&^gg S^^offe AI^UOll 2JBil 
£M Oll^o^ 3f §0il AH ^£IO||S&ot01 ^§|f £A|§* £^0111. 

XII8£b 2|2|2| ^Er4^ m^^miE^^e £A|et ESOICf. 

11. 12: &®^X\0\ 13 : O^OIB^^CH fillOl 

14 : ^EJM^AH 15 : ffl^yg-Ej 



Ol g>g£ MS (sound field)LH2| £J2|2] S (surface) Oil Ai 2] (hologram)S 0|§6^ mm m 

§ LHOtlAiSj g^l (acoustic source) 2] ?|xlM i^orll »AM4£( radiat ion properties)^ 3B»3| $\ 

m o\^m^9] m^n^m ^Sofoi s^tfs r ^ ai^u ^ oil mm 30101 ^si us 

9 i§0|2 0|§S r ^ CHI CUSH/HE Dr0|3^£(only a few microphones)*!^ 

8MI *|x|g g^joHl ^Ar^^M 4- AI^D 31 "JSOil ^ej- £0IP. 

2J2I2J J|^S(reference sur face) Oil A12| MS" (sound pressure)^ ^SoHAH §§2j g^Zl^M £g ~ 
Oil M^IOil 5*1!; §S1 £^ 38 BI^^SOIU 2^31 M^orH PgJB£S ^§£JH 91^ 3jO|P 
3&IB SfiOllfe: gSSI 3?1EI830l!A|o| 98§a(a farfield directivity information)^ e^BI^S 
OilAi^J **IE1iJ£§S(a nearfieid vector intensity information)^ 52^E§S(a surface velocity 
information) &! §Hil£§a(a total sound power information) 801 SIP. 

?w ^01 8S£i g^n^e oigafoi m^s] axi sj ?j£M ^ofb :?iir^ season* 

Airr 352| ^SH §§I 4 s 2J°D4, 2J4^S^(H0il Aife ^§§!i if^SrZQ X-il^6r>iU 

m gx\oi±z pi on isi 4^ &p. mm. sieoii^ §3511 a-acni cut* p_ia. £ ^ ^ofxieAH heh^ 
^M^ioii ae mmm §si sj^shai sis si chxhw hs^oi ^xm °*p. 

oiaie s»si sshehiiioii mm £^2] £xH0ii &g6i atoi ^scn asm, 3 eoiiAi£ 4 

61, XilOI. P. 0HOIU£(J. D. Maynard)2f 01. XI. fj£IS2(E. G. Williams) 81 2f0| . £|(Y Lee)SJ 
1985a e 0m\E\3im%*%>mX\ 4s°1 1395 UIXI 14133(Joumal of the Acoustical Society of 

America; Vol. 74, No. 4, pp 1395- 141 3) Oil ^ilXH^ 5>l£|gS0ilAiS| S»SS32HH|(Near field acoustic 
holography : NAH)2J 1. gi^SSHBHEl 0\B % ^^£IMS0|| A|2| M^S^3£HH|£J ^(Theory of 
generalized holography and the development of NAH) 0| B4^fe fe^Hh CHM° . Oil 01 bilSUIAKW A 
Veronesi) ^ J\\0\. P. Di|0|L r H(J. D. Maynard)2J 1988^& Oh Oil a|3tS»StS|X| 8131 5s.S\ 1307 'iJAX\ 
1322^(Journal of the Acoustical Society of America, Vol. 81, No, 5,- pp 1307- 1322) Oil ^ilXHS e>|£| 
s§0i|Ai£| SSSS3eHHI(Nearf ield acoustic holography : NAH) 2] 2. e^HeHHIM Olgel- ^P^!2J SJ- 
H£|§3f S^EiM 0IS& ^^(Holographic reconstruction algorithms and computer implementation) 
Oiaf^r fc^jJh XII 0|. P. DiiOIUH(J. D. Maynard)2f 0| . XI. ^£IS^(E. G. Williams)2i 01^^51 
X-il4,415,996^0il ^IXH@ HfS?I&5! «S3EHO|SS?« (Nonwave length- 1 imited holographic sound 
field reconstruct i on )£| Ui§3f f d| eH^ 9ilO|(BK) AKHI Ai tfOfi 1989^ EilBU^ai^ XII 1S (Technical 
Review No 1, 1989, BK pub I i cat ion) Oil }|XH£! XilOI. g|E(J. Hald)2J Zi^^Oil ^A r <^ e>l£|^ 

S Oil /H 2| MSgSHBHIll2j ^mm S3SI S2I^Sa(Method of Spatial Transformation of 

Sound Fields-a unique technique for scan-based near-field acoustic holography without 
restrictions on coherence) 01 Ef^ fe^ §J , ^fi(Loyau)2f XilOI. Ml. H r ^^(J. C. Pascal) §y ni 3f| 
MEKE(P. Gaiilard)2| 1988^B 0(OH£|9^894SIX| 843 5^2J 1744 LHXI 1750^(Journal of the 
Acoustical Society of America, Vol. 84, No. 5, pp 1744- 1750) Oil 3HIXH9 sif^S^SxI^^Ei 
m^^H^JLi 1 ?^ (Broadband acoustic holography reconstruction from acoustic intensity 
measurement) 01 ^01 01 ^S3r &^£JOi %IQ . 

OWOUM »»»£Haniaa «S g^Zl^e! (hologram surface)0|£fH M£|^ ^I^^OilAi S^H^M 
2^ ^Oil, 0|Ei§f ^^orCN ^£J0| g^fe gZ!^2J S2|2| ?|x(0i|Ai2| ^HfSj 

011*0^ ^aoip. i^a^s^ ^soiu se^ §sh^ 4^ si^oi nait! 

g^3^^2i ^ EH Oil CChBf ^^g^M^ZlBHn|(planar acoustic holography)^ 

S!gagSSS3BHni(cylindrical acoustic holography) ^ ^eSSa^HEIini (spher ical acoustic 
holography)^ ^P^SP. 

s^M^aszianiii^ ^mm ss^oiiAi2j i^si uplh^ i^si ^^i ?\m 301°^ o\m 
°^^oj ^§geoiiAi£j m^m m&moi mo. nsnu. 4'§^2£fe ^snigoiu Aikh^sj 

Xlleh §1 ^BjorO^ ^4>2J *§S§0ilAH ^§o r H 3£|& *§§M0i|Ai m^m ^o\0\ 

n&m 2AP. ns^ii ^oixi^ e^n^°i gj^, ^, ^§se°i 21^21 B^ioii 

2]^6 r >il £101, ^SSM2| ZI^OI ^^4-^ ^^3^2J ^Xio^J gOi^P. S 

^zi^oii 21 sh o\\m& mmm tizi^Jt ^^£i^ ^a &^o[cm, ch^^ ^^ei si 
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cf. beih^, ^sai^i^ ^fidig^ goia/Hc m^nmm %m ^ vow t^sw 2. 

Xf2| ^&Pf 8!0| <M£J£Jf MS0||*e ^3^1 oFBtfe 3D ^£13 SICK 

1988a© omia^ssMMixi 81a 5^3 1307 wxi 13222011 zhi xhs e>i£iMsoii/H°j M^ssneflni 

: 2. g^HBHEIS 0IS& S^BEI^ tj^EiS 0|g& 0|Ef^ te£j», Dl^oH 

XII4.415.996SCHI ^IJHS HfS 9H»3S( SSBeflSIMS^gHJ Uig^ 16Ux 16^011 0|=fer 2^ 
« Oil 0K)|HSS» bHx|oH¥3 BEiei: ^ 3 § ft Oil AH HI m&m §A|0j| ^§§HAi §S3i!!8 £^ 2!0|P 
0|£|© ggjg £?SS°1 B^el 0K)iaS§:Df ^SSxl^ ?b|5H0^ SfHS, «§?Sa|gO) 8*0! 

Ul 2HE 3IO|(BK)At0||A| 1989£ EUBUtiEIW fl|1£0|| }IXH£! ZJ^^Oil ¥^e! ^A^ E>1£IM 

soii/d°i m^smdehhisi ^1^01 g§oj ^eie^a oi^^ tea*, i988^e otauaotsem 

SI XI 8451 5a*l 1744 LHXI 17500011 >ilXH£! S»a£^3x|£¥Ei ^MSm^BBHUI^gOIB^ fe^ 
Olte ^121 §A|^§^^o| eg g £&o r 3 3||fi!6K)t 4*SP 4=2] D^IB^g^f m 

SSXIM ^blofH el Ail^oj q^oib^^^ ^3SXI£ Q4=°J ^SS01|AH2| g°J| £xf^o^ ^§51 

fc ^eoi aiehsiot ojq. 3Hco f 2|2|o, ^ SS oiiAi a&r* ^ss^i ^shah^ uaAi^Ba oroia^ 
2i mm ^ssoii sxibh ^oio^ ep. 

^4 CHI AH gee* #BH2j sofAggjgoi p> b e^^ei POIBSgjtf 8S2*2| ^CHSSs 3B|g 

oi sioi e^snw i°J D J§ asss^i cmsoii ^SAiztse* o>oia^£^ msioi sxisoi s^oiia 
§^ ^sxie 4= aoip. p. oieafe msioii cushat ^soi »^te*p se 

2§S MS Oil CH& *§A|0i|£ 0>0|B£S8 0|§A|3ISAH ^§5[b 0|gd|- ^A^ 
(Scanning method for measuring)^ 0|§0| M^r^xil^H^, Oil r^fi£|^ A| ZJ-J2J- Qtt\D[ 

3 EH H £ , 01 B^3^S^0i|AH P0I3SS8 0ISA|9IBAi M&M ^SSSSJIM ^ QK)| 

3§? Q J°§ Sr£ AlZILHOil 3gJ££| ^SSMOilAiS] m&m ^SS r 01 §^£:>r M^3ij^ 

^ omdf, oiea^ e^ioii cuoHAit ^^3^m 4= ^>ii m&ife 3joip. 



nfs(x.)e i^^ £JB|£| e^^^oii cnaH ^^i ^^^j- mm oiea^ g«2joj m^bbh^oiiah^ a 

^3^^ ^oii a^3^M OlgoFOI §§ LH0i|AH°J g^^^0||*x|M S^Sfe g^tm^oj 

S#SF Al^HOil aiOiAl, ^O! MS!0| 4^1 SZl^OilAH Ol^oh^ ^^31- *§ofe e^Oie^S 

4=B3f » 4^1 SZf^OilAi Olgol-SAH 3 EH el Ol^^^jy. 2|2|s o|^^ ^fto^ a^j g^tmAjoj 

a.)°j ie.KA./2)aci zi^e ^3 mx\& q^£] ^iximoiiah m^°^¥E\ ^afsi^ 

OilLHXIM ^§6HAH 4^1 01ILHJIM UEILH^ 6J^MM ^^AI3fe ^g^BHi 0|^^^ 

SLH2J ME^^OIILHXIM S6i^B^ S^6F3 ( a 0! g^^oilAH Ah^| 

§^§4=B0ii 21m 401 oie^s §y oie&^3} ^xisi^i oiesfe m^nm&siiu §y 

S^^01|/H£| ^^1 ^§^B£J 0|#^£ §y 0ie^S3f ^'XlS^ii 01 §6^ ^g5fH^IM S^8fe 
^B^BOll ^e[ §e§ 0^21 4-^^ 1011 PEf AlZIOi! CH 6H ¥E| Oil (Four ier transform)&oSMl 

moil ah 2j e^^^oii^xia s^ste 6^ m&m&si ai^^oi ^ig^ia. 

01 .W90II W = mm Ol^Sfe gjojsi a^3^2CHIAH f^ogug ^&2} gZJ- 

Oil g^Ar£|^ M^2j AiPL ^, ^^S| ^^3^M ^i^l I§ LH0i|AH2J M^OII^XlM ^6PI mm 
510ICH, AO| M^OI^^S^B^ 4^1 mmo\ ^Z.^ Oil AH 0|§o^ %&Jb ^£EM *§oPI ^le[ 

¥ ^H^l 9SaxPI(photoelectric sensor)0|3, &J\ ^S^B^ S2J-^M 01 ft ol- 2 AH &o\ m& 
o^¥Ei ^Ar£lfe m&m 4^g6HAi ^0| UEfLHb fe^l^^( e | e ct r i c signals)MM ^^A|3j^ 

owiassotaioioioi, ^§i^408 &d\ d^oib^sohbiioisi o\m*&m ^ oie^tsf 401 oh 

0|B^^0H51I0|M¥E1 g^^Slfe U0\ S^liMS §J A^l ^S^XPIMS¥Ei &J^£I^ &j\ m^s\ oie 

s El AH (mult iplexer )0|3, 2<i^&8 ^,0! ^EIM^AH^¥Ei g^n^^Oll AHHJ 

^Se^X|M¥Ei IS U101IAH2J ?m m^Oll^xIM 26i6fe ffl^U S^EIOICH , ^^| DI-OIBMSOi S1I0I 

= 6Pi szi^oiiAi°i s^i o^oiB^eoieiioiHj oi^^^^f s|2ie 01^^ gjiros us ei zi^e ^3 

UHxIS 165HHJ QfOiaSSii 5^or3, ffl^y^^Ei^ S^l SZI^OIIAH S^l ¥ ^H°J S 

s^xpieoii 2\m ^§9 s^i m^i^i oie^s ai oie^wnj- ^xiej^i oiea^ m^B^^H^ii §y 

S^l ^2.^011 AH £J S^l D^0|B^e^CHe|l0|2j Oie^£ ^ 0IS»»3F ^x|£J3|| 01^6^ ^g£f33IM 

s^m^ ^□^a^iig S6F3, s^i ^m®&y\\o\\M2\ ^s^^^ e^si^ ^01 ^eim^/hs¥ei2j 

4PI O^OIHSeotaiOIOII a» §Mi OOSI 10ll HJSI AI^OII CH5H ¥E|01l^^(Fourier 

transform)S-o^AM MS Ui 0|| AH £| M^OII^xIM ^SE^ @ H^B^Oll £]5H XH! Of 3 fS2S or 

£E^, 01 grsoii [use, ^^2j set oil oiilhxim ^a^^ m^°j gjojoj ^(^js oiojo] 
"^011 chsh ^>^i m&ib mm o\mo\$= e^n^soiiAHsj m^n^m °oii nae m^b 
&m o\mo\o\ ms uioi!Ai°i es^oii^xiM eitto-fe Msr^^si ss§f ^,^011 ^oiah, ^haiaioii 
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MS!0|g*3^eoil SJoH M^o, s^ixlOil 2^ 9S£f ^g4*eoilAH £P| ^g^B°i 

3PI?1X|01I §e§ ag££!4*B01l S\m &tt^B0\\ £J<*5fe ^ISegJ^B^ISI- £P| Stf4>B 

01 *pi M^isi ^D\mx\m atfe m^nm®zLiu& ^gsm^ie a&HjiggBJiisf a^i 

^g^&OllAH I$,^*§iMsl PeHj ^^a. 10i , o| 5H = £|0||!*&6K)| §§ LH Oil AH 3J §^ 



SEeh 01 Oil gflll 0|gof^ £j£|£i a^B^PJOHAH £P| e^o^^Ei ^£2j 

on SAhsfe m&s\ aipi, g^°i g^zt^e ^§2^ §§ uoijAHEj e^oii^xia =?spi ?\m 
5!oioi, £pi s^isssj^e^ioiiAH^ ^haiaioii aaaxpioii °i6H ana ^i^xioii ae §a 

a O^OIB^SOiEilOIOilAH £P| 0>0|3£S01B||0|2| ^ZM^xlOll B» §SI ^EIM^AHOII £|6H 

m^yasEioii EJ^om, 5fs^i^§B^ioiiAH^ m\ m ^gs^EPf ^\?\x\ou & 

§i gSBISSrH^IS* ^gSfH^IM §)o*CH. £P| SM«»e# B3I0II /dfe £PI 0 r 0|B^O|£ll 

OlOilAH ~3fi i 0 J^Jli Qm°\ 4*sf±! 1 CHI 2I5H ¥B|OH£«8}0| MS L«01|/H£| M^0i|*xlM 



f 5 ) 



/.>) 



OPlM/d, F T ^ ¥£|0iie&S^&J 31 SJOIoKJi, p hol a AIZI^^M fiSoffe a^n^£|-fi31i01| Al 2| §^ 

s^ioiiAi°i sszusesi s-sse 2101am. tfe Aizta bjoi^qi, * g ^ef^^^m 

3^ S-S^l 01! AiHJ ^3S»^3*|£I goij^^^M °1 01 of 01, ffe ^W^2\ S\Q\o[H, f,fe 2|2| 

[ttSSI g^Sel £JA|0j|0|| CHfl £g] 

oiai. sal a^AH, oi hi a on OrM iOTag a^a ai^^si stse* ^aioiioii chshai ^aii 

USE 0)1^ 01 ^gH| © ^JAIOIIOII WE: m%*m£2\ g^§|- Al^gjSJ UEILH^ 3H^£7|- £A|£|01 

2iH, X1!2£0il^ BUS Oil £A|@ M^^^2J S^^f A|^B( 10)011 2]6H Ol^^oj »S»0II S^S s@ 
2| g^a^js oil^ofe 3]- § Oil AH 9tt ^CH5Ffi^l£F SCH9fi?lia EA|» £21 0| £A|30i ^^01 913 
£ IHXI XH8£01l^ 01 ^S2J B £JA|01101I WtB M8^^2| S^SJ- A|>rljO|| £JSH flf^f Ojl^Sfe 
^SoPI UEIUi^ S^3^0| £A|£JOj °[Cf . 

XI1 1£ CHI £A|& ^Al Oil Oil dfe e^^^SJ g^SF Al^gg M^Hf Oieofe gj£121 

^ ^OIL HeHef i^3g§ OlgohOI IS LHOHAH °l Oll^oPI ^| 6H 0|g£l^ M8^^°l SSSf 

A|^^j(10)0|Cf. 0| ^ Ai Oil Oil §|^^°j S^sf A|^^.(10)^ ^Ol s§!0| SZf^OllAH 0|g 

3fe ^83f ^SSPI mm M^Oi^^S^Efoi - ^a^XPKH, 12 : photoelectric 

sensor)2f, 40| OlSor^AI M€i^^¥El ^AfElfe B&m ^gSHAl UEILH 

t= 2P|<y^(electric signals)H gi-^APIfe 4^S^Bei OfOIBS^OieilOK 13)21- , &D\ DhOIB^^Ol 
£1101(13)21 0IS»8 0ie^£2f &D\ U[0\H^O\ 31 01 ( 13)^^0 ^3| S^l^s §y S^l 

SS^XPI(11, 12)^S^Ei ^J^£Jfe 40| OIS^S §y oie^£M S86f^ C|4=£J EJ^6J^M 

e e^2i ^^<^^m esH Q^m^m^ ae^^^eei ^eim^aku : multiplexer)^, me\m 

^AH(14)^^Ei S^l a 2 (22) Oil AH £J ^S^^Xl^^Ei §§ LH0llAH°l MyOll^XlM <£tt 

OI ^AIOIIOIIAI^ ^Ol 0r0|H^^Oiai0|(13)^F S^l SZi^OilAlSI &D\ DJO|aSSOjEH0|2| 0|S^»3f 

01^^ ^^o^ aaffi Zf^(d)e ¥H *iH^ UHXIS 16^H£l 0FOia^e( 13A)Me SMCf 
SEe[, m^^^^E-i(15)M XII 01 6^ H^H^g, XII 2 £011 MOI^OI, ^,01 ^Zi^OIIAH £P| ^ 3H°i 

»aan^i(n ( 12)^011 °ioH 401 ms°i oie^£ % ois»»si- ^xiti^ii oi^a^ m^a^ 

»fi3n(Cta,) §y S^l Sei^01IAH°1 S^l 0F0|B^eCH£ll0|(13)2| Oie^£ ^ Olsas^ ^x|£|>ll ois 
^g5fH^I{C mic )M 5S5lb ^CHSFfi31ia 993. £P1 ^g^H^l! (C nlc )01l A121 *9M&x|« om 
oj 4,3|a. 2011 CUE* AI2101I CK6H ¥ E| Oil &«( Four ier transforra)»2SM| i§ U101IA12I g^Oll^xia 
W012I 50ICI. 



! ) i 



A)} 



OI^IOllAl, F T ^ ^ElOHS&S^ei 51 SJOimOl, Phol ^ AIZIS^S S^orfe g^B^^H^IOllAHHl 

-^^i Hioism, ufe a^zi^^s^ioii chei ^g^a^i^i ^cu^sm £ioi6 r oi, z H ^ g^n^si 
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S3iioii/H2i ssnsssi 5fa§§ sioionn, tfe Aizie sioiohoi, '-g w^m ^w^&^m 5 
§y sm^iouHEj geH^^^g oj 0im0 j, ffe ^nf^oj siqishq, f,fe 2*2121 

m^ys^Ei(i5)oiiAi a^a m^xichi si a m^niisi uafe »i3£» xmeoi eaieioi 2m 
n\3£\= x\m^s\ s ^ on ah hj ou*g°m £ai°i 5oq ( jgi4£^ x>sxh°i g a on ah £j oii*m»£]@!Ai 

EjH £AI© 3S0IO. 0|£i§[ IH^gg^6|(15)2] ^^0i| #^4>B 0j|g g 

2. Mei^&OlU H&Q SE^ M^Ei eCHI SJoH HAISCK SES, 0| ^ A| Oil 0\\ AH £P| ^EIM^AH(14) 
32xHy £!£S*13I(32 channel signal analyzer)M OISSKQ HO. 

Olfll. 9| S| ^tt*A| 1011 £|oH ¥121 4=M^H3l(C ralc )0||AH2| ^§I°J^!l(p mlc )^ 

•S3H»a30(ChDi>Oa/HS| S&OII^XKpho.JS ^£|0il^^£|^ BBIOI C|»« £S»»CK US H 

^3^011 SI6H ^IOi£|fe Ah^j ffl^HMEK 15)31- SSe!: &CHSH&3II Si § CUSffi^lOJI AH2] §^2| &^ 

ae^ aoi 4= sip-. 

<D 344X44H4 -MM : /J 

CD **4.1f.?fl°84*i *ti4 ^ : , -p * w : , ; 

(D *U«4£4<<I44 «M 1*4 : « 4 . y 4 . ^ ; f ) 

01 an, t=oei Ai^toiife sfsw gJxiana &ch^§oi sssse SoH^ciii ^gste 

^S^IIOIIAHSj Y » a St 31- Z SfS&g SaSIQ. 3*. y=y.=y h Oi:n f z=z m =z h O|Cf. 3S|°S. 

ssnasH^KCtojoii ch© ^g^H^i(c mic )si ^ch^sm uana 6m, £Pi DK>iass<Haiioi(i3)« 
s^3^^(z=zh)^°j x ro =oei xi chi ¥2, ^§e°Jd^b oe°i 331 soi s&scl 



^, 40| 0h0lHSSOiai0|(13)0||/H g&6!S°| 5f S ^^ m^3^5|-S^|0ilAH 3&HSt°£ £&S|. 

^SZl^B 2|^l2j ^21^2] B&SSOIHS, 2|^£| ^§S0ilAj°J goj^Ii AI2.KHI CH6H ¥ 

aOHBS»£SM| ^CH& Mgfx|g£| ^SOICf . 3£iE^, cm£| 4 S! 4=^ 53} &g 

0| 20)£! O. 



naeii. ^ch^^si 9901 ssaois e^^i^oii^ s^a^ xchi Aia toil sersioi 212 

— ^ . 42f 4^^! 50il B^th Al^Oil CHef ^dlOll^^yo^^ M^3^2| ^^| 

OII^XIM 5j|6MT ^ Slow, C|M°| 62f 4 s s^e SOICf. 



2y < />-/) 



4*a>*j 6CHI AH . 



I £1018*01, 



; A ) 



SJ l^J^i 3x^2jHS ^EL|0iltN&&oSM| g 

□M£i 7 §y ^sr^i 82i a^i^s ^Ai^ot mat. 



< y*. x H : /> - /".v < -Pw ( x*. : /> ) 
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( >•». , 



cu«e i^ofoi, mm m^ms mms\o\ uEitha. ziehhs, ^nf^ni h^^^bh- 

a^g ^m^si nf^^§g§ asaiapi ?ioHAife nae n[^ii§g§oi ahs gasaxi swot ^ 

^rEi ^Afg^ esoii^ ch^us^i- ^nf^°i gcce* ^xhsho^ mm a 4= sia i 

:n°j Srgg^e »AWte S30H/4 ^aioji^^ sans 4^*j 9 a^i^i 



CM ^1 Oil AH . F T fe ¥E|0||£&»^8J 2# 2J DISKS. P^S AI2ie^« 3»ofe g^H^H^I OUH 3j 

&m 21 Diem, u ^ m^nw&Ky\o\\ am ^gaas 31 21 gcii^sa sidiskh. z„^ a^n^^ 

S Til Oil /H ^1 SSJniSSSI 2IDI8H2, tfe AI^M 21 01 8KB. ^ S ^H^^4=M s 

S8*te a^3^^H^|0||AH2j ^Sg^^XlM £|0|o^ ( * Hf4>^ ^2^^4=1 S«S*te =S3 
^ifS^OilAHHJ ^3^3^3X121 ^^4=M 2]0|5fDl f ffe ^Hf^HJ £4=g 2|0|§HQ ( f,fe 2|3|2j 
^Hf^2J 2IDI&D. 

nam, xiissoii sai& dhsj- soi, b^i ioiiai ^as 2|^°| ^n^(f»)2i Pnlc ( 0 , y , 2h 

: t) = Ph0 ,(ut. y z H ; t)g 201IAH ?£|0||&«et n^^Bjeaa B^l 301IA1 0Uft(f 1 1 termg)8KH , 
0IS CIAI B3I 4011 AH ^(demodulation)^ ^011, 0\m QM B3I 50\\M 2j = a|oneS*So SJtfti 

a Phoi(ut ( y ( z H ;f 0 )M £?e 4- oi ^ i oil ah . ^nf^£f hf^bj ^^i^ 4*^*1 ioju im. 



^s^a. 10 oj ^^iai^ nf^^rai e^oj Qj«oj a^i^¥Ei ^m^eBi zi^^^e ^ aia. 

SSMSrSSD£HE|£| OISOIIAH^ M0|2j 2i^0| e.H»S( A./2)fiO ^0f0|= oteCHI, 0| ^A|0||0|| 

A1^ AF0|2| Z.^# 6H£^Hf^£| H^ h HJ 1/4, ^ A/4^ ^<^, ^CH^S^I, ^, =^3^ 

SfiJlKCho,)^ ^S»H3ll((i,o)2| A^0|S| ^CH^£(u)M D^^( J '"^)S Sh^SKM PM°J 11Sf 

Af<0.5 



BEet, was ¥ th°i zi^e c[§hi 1221- ^^1^011 °j6H ^i6i@cf. 



^S,^ 12011 Ai f i+1 f,, m, f,SP HCf^ 51^ ^ ^ C|. ^jgg^l Oil AH ^ 

£(u)^l e^(c)OII b|6H 0H¥ ^2HS, ¥|2i- 528 gOlo^l 

J3I6S LHXI X1I8£°J OCHIfe 01 ^A|0j|01| CEf^ gS^gSJ S^sf Al^gjH)- ^| CHI AH ggtt 0|§6f 

^□^£(u)^^ u=3.4ni/sec(NK).01)oi 3?2| M^2J Ojl^ofe 51 M ^SEiM 0|goK)1 

©el- ^3f^h£A|£|CH ^Cf . 4TH2I ^UEl ^11^4=^ §32^ B^Se^l^ ^^ge^ie 5W6H AH 01 
SSI-S^CH, M^SOIIAI 0.3m mW& a^D^^(22)0|| M X^M CCf£|- 0|Mo^ ^§S2J M^dsOII °J 
6H M^xIM D\\^o\91Q. HI6£^ AlZf^^f ^fe AjZl^ e&6JS2| UEiy 

oin, nn^tz mm m&M&m ^eioii^&sk^ ^§^§ sai& soia. se^ xHis(a)scHi& 

340Hz ^aioj E^^Sjegoi £Al£|Oi 2AH, HI8(b)£01l^ 390Hz §aioj n^^^^^OI £A|£JCH 

«l8(c)£0llfe 680Hz Hf^^^^^OI £A|£|0i 2iH, Xil8(d)£0il^ 440Hz e^i°J Hf^^^'M 

°0i £A|£|CH ^E[^^ Hf^^j§ii8 X1l8(a)£ LHXI (d)£0|J SOI^OI oHS^n^S 

g&'o^ 4=£J 6||^H(Hz)^ is CH^o^ UEK4D1 , mm I^^§gf XfAllol ^fflMS M§10|| 

01^11, 0| ^A| Oil 011 CfE §M Ai^g. §j o |0 || AH 0 |g6K)j Ol^of^ ^ S 01! 
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ch& m^nmm 2^ onoii choh ^gof^icf. 

OieM^o^^ 8.024m/sec(28.9km/hr)^ Xf^XfSJ 2r^2.|S0ll B^EJOi 700Hzo| y^§§ u>- 

A^b ^n|9ifi A^or21CL xHTSJ SSOllAi 62cm <gO\£\ ^ S ^ Oil OfOIB^SCH ^101(13)^ 

o\H ^§el ggte!SS¥EI g§3^§ ^Oil, B£iel 0|§o r 01 g§ LH Oil AH 2] M 

^011^X1© ^^o^Cf . 01 HH ( g°^§Sx|(10)^ DmiB^SOiBIIOKia)^^ XHIO^OIB^OI XI^B 
£ 5cm£J ifHxIOll BHxIBB Xll20r0|3^ LH XI XII16QrO|BS^ 21®& QB 0 r 0|3^so^ ¥£j 10cm 
0|^9 ^IxlOil UHxIE! OrOIB^OieiiOlM 0|§o r 21°Dl, a^i ^2^X1^1(11, 12)M^ 

M U^of^il 0K)|H£eo|eH0|(13)£l £f¥^0il 3m 0|^£J xjj^ SfU^ bHxia^H, *p| i*EIM^i 

Ai(14)^fe 32 xHy 6I£S*i3|g Olgo^Cf . 0| Oil 0}£f SSj» g^2| AlPlfe HI3£2f fl|4£0|| 

£A|£jOi 2iQ. J||3£ §J Xil4£0il SOI^OI 0| AJAIOIIOil WB AI^H S! gjg|# 

oi§o r oi ^oi& §§3gg ?i xi £f e°j ajpi ^ju- b ueilhb sick 

¥IOilAH gg£ ^AlOtlfe 01 Xjl^oPI ^l£[ 5101 OhLiai- &X| OlIAIoPI w& aoicf. 01 gO^Oil 

X r M^ 01 ^SSj 3|^*{ §J §ajs ^Oi^OI g*0|£ ^AlOjlMOil CH» etiOlU ^3 

SE^ 5^01 3tktt8 & 40[ 9im 30IP. 01|g MOi, ^lOilAi ^ge[ aj A| Off CHI Mt= g 
£r ^gofB 91X\21, 01 B£ist SeSSB^0||91 &S£|i= ^0| 0 r L|Q1 e^Oil CJioll & 

CH^oi Sj^Sif ,3f^ D^OIB^SOiSilOIS O|gor£, ?liEI^3^2| £fe 2±0il£ 0\§m ^ 

D^H^, 01 §*g£| g?SU?|01l SISHAi&l 33I&H 510101, mm S?S?|fe 0| ^goj 

s^im soiuxi %m ^ ^ 011 u gstoi se^ ^goiiMe stBtat ^oia. 

^lOilAi ^Sel dfSI- eS^^SI 3 4*2} Al^gJM »S3aa(22)6K)||/d OrOIBM^e 01 

§A|3|S ^ Sl^HS, DfO|3^g°f2M gr^ AI^LHOil BgJ££J ^SS^Oil 

Ai°i m&m ^®oio\ gsa^i 4^ a& 0^1^, oi^ote e^oii chshahs 

(57) 

1 

s^oii oil ui xi g ^A^sfe m&2) gj^^j ms( a.)m ^ihjhj e^^oij chbh ^i mmi* 
mm o\mm^ ^s\s\ #^3^^(22)011 ah si g^B^e ^oii mm m^nmm oimmw §§ u 

Oi|Ai°J e%^^01l^x|M £^0^ MS^^HI S^Sf Al^HOil SiOiAH, e^OI gZf^OilAi 

Ol^o^ ^§ofe e^0ie^§^E.KH, 12)21, ^Ol SZl^OilAi Oiem^AH Bile!: 0| 

01^^ ^lf°§ ^Ol M^^^SJ M(X)2| §ei(X./2)fiC[ Zl^M ¥B 

bHx|& CI^Hj ^IXlMOilAH e^o^^ Ei u^^Elfe Oil Li XI M ^§§HAi Oil Li XI g UEfUi^ 6J^ 

^^A|9|fe ^g^B(13)^, ^Ol 4=g^B(13)£j 0|§^^ §J 0|§^££f a 0 | -g^ & ( 13 )o M 
¥Ei gT^g^ 40| aj S °i Ah^| gojoie^S^Bdl, 12)°^¥Ei ^i^£|^ 40| oi^gm §J 

Oie^SS SSote P^°J S^6J^M# e§H Cf§#^6^ Qg#6J4=B( 14)^ 

feOI Qg^Aj^Bd4)o^ ¥Ei ^b.^ a^B^^(22)0ilAj£J ^§^l>^^x|S¥Ei MSUiSJ s^i 

^^OII^xIM S6io[fe ^6i^B(15)M 5S}of2, ^Ol £<L^9(15)e SZl^OilAi £D\ M€IOie 

^§^e(n, 12) oil mm ^01 m^sj oie^s si oi^^^af ^xisi^ii o\mm^ m^nm®& 

^ * ^ h ^l g^OilAi^ A 0 | ^g^B(13)BJ oie^s oie^i,^ ^xlSJ^il oiern^ ^S^S^IIM 
S^3f^ &CH#S3IM SmDI, 40| ^§^H3j|0ilAi°| M2I2§ e^£J^ ^>0| Cf g^Aj^e( 14JSS 
¥Ei£] ^e^Ef(13)0il aff SSI 0h£H°| 1011 CLf^ AlZJ-Ofll QiSH ^£| Oil ^^(Four ier 

transform)^H^Mi IS LHOilAiHJ e^^0||*zlM 26hofe f§2£ 6fe MS^^SI 9^SF 

Al^gJ . 



oi^ioiiAi, f t ^ ¥£i oiie^&^&i siois^di, Phol ^ Ai^^^a 5to[h a^B^^a^ioiiAisi mtr 
&m sioio^B, g^B^sfa^joii am ^s^s^ihi ^pj^ts sjoio^oi, 2h ^ msb^s- 

H3j|0ilAi£J ^^B^2£j Z^t SffiSM °J0|6^B, tfe A|ZI# SJOISHJj, ^ & Hf4*g ^HF^S^M S 
^^B^5fH51|0||Ai£| ^Se^^^XlM SiOloFB, ^ w ^ ^Hf4^^M S&Sfe M^B 

^^H^I0ilAi2J ^§Ml^^^X|2i goH^^^g SJOI^DI, ^Ef^HI S^M SJDIoFB, f,^ 

e^B^^ ^e^h] s\mma. 

2 

^11 SOil ^OiAi, m^ltt mm OieSfe S£|°j aSB^S(22)0ilAi Ah^j ggjo^ ¥Ei ^^oj g^Qji uh 
Ah£|^ s^o, = > go^oj g^B^M ^go^MH IS LH Oil Ai 2J M^Oll^XlM ¥le[ 3S0| 

CH, feO| eSIOIM^S^Bdl. 12)g ^gjQI A^| g^^oilAi 0|§ofe ^^31- 

«K ¥ H| ^S^jpi (photoelectric sensor )0|B, ^g^Ef(13)^ ^5| Ol^or^Ai 

o^l M^o^^EH g^AFEIfe m&m ^mmM m&m UEILHfe S^I6J^(electric slgnals)e§ ^ 

^Ai3i^ o^iBssoieiioioicM, 4oi og^Aj^ec u)s ^oi Ohoi3^^oieiioi(i3)sj oie^sr §j oi 
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2) Pg^Slfer £E|g»|A|(l4 : mul t iplexer)0|I2, Stf4»B(15)e gElgsj aT( 14)S¥H 

i^S 01 ? 1 - otoiassoieiioi(i3)te sb-soh/hs! g?i oioia£goiEiioi(i3)2i oieSiS 
ffl±ys*a<i5)te sa-KM/H *:>■ * :hoj aaaxi 3 ,(ii. i 2 )=oii Si *"e msi o 

S «3| ^§215311 Oil A|2| SH&og g^gfe eSE|g*jAH(14)£¥E|2J ioiat^s 

=3^"^ e8M>||*x|« @ SSngOII 2I8H JflOtSfa 5!s olfe S6H4g2| gA ] 



11 Al^i". 



opioiiai. F T fe ¥EioiiBJBB4>e! as aioiatDi. Phol s Ai»a*» sssf& msaiyas3iioiiAi2j 

^£2| 2iS 2|0|3HI2, ufe #£Hg!£ia3||0ll CHS. *S»H2I2| 2I0ISHH, z„fe §£3aa 

s3ioiiAH2i isngasi aasi 210131a. tfe aizis 21013101, s m^g ^ni^s^a a 

aaa?iio)iAH2i ^saemgxisi gojj^-a ami eta. ffe *w+s\ °ioism f > 
ssngg ^w^s) a=f=s sioibp. 

3 

^^J"^^* 1, 401 *^s^B( 13)01 saoii chsh &a*iei m&mmm site a§§ oioia 

»« oigsfe gjcqoj ssnae(22)oiiAH2i ssziiss as ^oii dsib aszias oisskm ij 

BZ*lK\ xm mm9i *"fl»« as saa ^s^b(13)oiia i »Ja Si Vs%eki3)VS 
flsoii as sag cig^Ai4, a( ujon ^ a^4>s(i5)oii sj^sife s^igegj ^931121 a!^ o»a] 

4»B(15)0| «3| a3|«X|0|| 3§i ?>fe SS3^aB3||& ^§afiSIS §5|fe SSsTgS^I 

21. 401 *s^b(13)oiiah smm&m^M&m umsi m o, 3H ^am»mo\ m^a 

C3 tn . 



Sit 



O13I0IIAH. F T fe ^EJ0||e»S4-eJ aS 2JDI3ID1, p^.S Aiaffl^B aSSIfe SSZlgSia3||0)|AH°| BKr 
ag 2I0I3KQ. ufe gS3SSia3f|0|| CUB 4=gSH5||°| SIDI8HU, z„fe 

ssioiiahsj ssziaa°i aa§i sioism. tfe ai&b sioisfw, ^-s Ei4-g ^ni^e^a a 

SSIfe §S3^afi3||0l|A|o| *§Stfs^ X |g ojqis^ f smiBAg aSol^ ss-i 

ga aa3iioiiAi°i ^§§s=Aj X |o, gQH^^^g aioism. ffe ^n^°i sToisiS t £ 53ij 

t^gi ^1114=21 gJ4=g 21 01 BP. 
S^SI 5 

SI4S0II &1CHA1. SS31 SH OlSolfe S2|2| §£□! £3 (22)011 A| MS°S¥EI ^W2I 321011 

™ f£, T 1 -,f? £ '. AtPL sgf£| sszias ^ g° sMi s§ LD0HAH2I s^o?*xTl ?sT^ 5b aoi 
SL, o f 3| , s:,|§eej ^ B3il0,IA, = 3HAIAI011 saaxpun. i2)oii 2i6H ana m&s\ spmiioii as 
aasi pioiasscHaioi(i3)oiiAH s^a oioi3sgoiaioi(i3)2i s3i«»oii sib aa» bqb 

a|AH(14)0|| 2|6H SI£tia#E|(15)0|l gJ^812, «3| &S?ll^a&31|0||A|fe a 0 , fflAggn a(|5W '; 

Aife a;,, oioiasscHaioi(i3)oiiAH *sb ggfAj SB ag o, m ^ 4i« H §»« 

moil ah 2i §°jon*xia a^afc as ?§ss sife sb^«°j aW» »b. ^ til0U - &of01 °° 

V 1 - - ■■ 2r(/,+/j , , 
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04 CHI AH . F T ^ ^ejOHESS^PJ 31 m 2|0I5>01, p hol ^ AlZ^^g m^3^5[S^| Q\\M°\ mm 

s^ioii/dej g^n^^^ sfsge slalom, tfe aizim sioishh, m^m ^w^&^m s 

gj ^S^IOHAHSJ *§§^^jjo| goij^^^M SIDiam, fte ^Hf^SI SIQIoHQ. f,fe ajatSI 

6 

AI4S SEb *ll52fr01l £>0| ^g4*B(13)0| MS CHI CASH ^Qj^oj ^Ajg§§ i§§ U\0\B 
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